Accessory muscles are distinct structures different from the usual musculature described in anatomy textbooks of the human body.
1 Most accessory muscles are incidental findings on imaging performed for other clinical indications. However, they may become symptomatic because they present as a soft tissue mass. In addition, they may cause compression or displacement of adjacent structures including nerves, vessels, and tendons or induce exercise-related pain due to a focal compartment syndrome or inadequate blood supply.
1,2
►Table 1 summarizes the clinical presentation.
Imaging Features
On plain radiography, accessory muscles may cause obliteration of fat planes, but they are rarely diagnostic because of their low soft tissue contrast. A typical example is obliteration of Kager's fat pad by an accessory soleus muscle (►Fig. 1a).
On ultrasound (US), the echotexture of accessory muscles is identical to other muscles, and they behave like muscles with dynamic maneuvers and contraction. US is also the preferred technique for the assessment of exercise-induced pain.
Computed tomography (CT) may show a soft tissue lesion with similar attenuation of the muscle. Due to radiation constraints, CT is rarely used for evaluation of accessory muscles. Moreover, the intrinsic contrast resolution is less than on magnetic resonance imaging (MRI).
The signal intensity of accessory muscles is similar to muscle on all MR pulse sequences. Whereas most true soft tissue neoplasms are of increased signal intensity on fat-suppressed T2-weighted images (FS T2-WI), accessory muscles are barely distinguishable from the surrounding structures when FS is applied (►Fig. 1b).
Therefore, because of their intrinsic contrast with the adjacent intermuscular fat, accessory muscles are best identified on T1-weighted images without FS (►Fig. 1c).
Both US and MR may be used to evaluate the mass effect on the adjacent structures.
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Abstract
Accessory muscles and variations are not uncommon at the upper and lower extremity. They are often overlooked because they are asymptomatic and present as incidental findings on imaging. However, they may present as a soft tissue swelling, thereby mimicking soft tissue tumors. Other symptoms are attributed to impingement on neurovascular structures and to exercise-related pain. Thorough knowledge of the anatomy, systematic imaging analysis, and the awareness of it are the clues to correct identification. On ultrasound, accessory muscles have a similar echotexture as other muscles, whereas the signal intensity on magnetic resonance imaging (MRI) is similar to muscle. Because of the intrinsic contrast with the adjacent intermuscular fat, accessory muscles are best depicted on MRI without fat suppression. This article provides a short overview of the anatomy of most prevalent accessory muscles of the upper and lower limb and its potential pathogenic nature. • Asymptomatic
• Impingement on adjacent structures (nerves, vessels, tendons)
• Swelling or palpable mass
• Exercise-related pain 
Gantzer Muscle
• Prevalence: Common; may be bilateral • Insertion: Proximal edge of the flexor retinaculum and the palmar fascia. 1 Most often the muscle belly is located proximally and the tendinous portion is located distally. In a digastric variant, the muscle belly is located centrally with discrete proximal and distal tendons. In a reversed palmaris, the muscle belly is located distally at the forearm with a long proximal tendon. • Potential symptoms: May cause ulnar neuropathy by squeezing the ulnar nerve against the pisohamate ligament during contraction. Axial US and MRI are best suited to evaluate the muscle thickness and its effect on the underlying ulnar nerve at Guyon's canal. Whereas the normal nerve has a rounded shape, flattening may occur due to compression by the accessory abductor digiti minimi. During abduction of the fifth finger, US may demonstrate increased muscle thickness and more pronounced impingement 1, [8] [9] [10] [11] [12] Anomalous Flexor Digitorum Superficialis of the Index
• Prevalence: Unknown • Origin: Along with the flexor digitorum superficialis muscle with the accessory muscle belly for the index finger. The location of the muscle belly may be variable, either located proximally at the forearm, distally at the palm of the hands (►Fig. 6), or may be digastric (including a proximal and distal belly)
2,13,14
• Insertion: A muscle belly located at the palm usually inserts at the A1 pulley of the index finger • Potential symptoms: A distally located muscle belly may cause pain and discomfort during movements of the index finger, whereas a more proximal located muscle belly may cause median neuropathy 15 or chronic flexor tenosynovitis at the carpal tunnel 16 
Palmaris Profundus
• Prevalence: Unknown • Origin: Variable, either proximal or mid-third of the radius (type 1), the fascia of the flexor digitorum superficialis (type 2), or the distal ulna (type 3) • Insertion: Runs as a tendon beneath the flexor retinaculum in the carpal tunnel, fans out and attaches either into the deep surface of the distal flexor retinaculum or the palmar aponeurosis 2,17
• Potential symptoms: May cause compression of the median nerve. Rarely the palmaris longus tendon may adhere to the median nerve, share a common sheath, or may penetrate the median nerve and cause a split in the nerve at the distal forearm and wrist
1
Extensor Digitorum Brevis Manus 
Fig. 6
Anomalous flexor digitorum superficialis of the index. Axial fatsuppressed proton-density weighted image shows an accessory muscle belly at the carpal tunnel adjacent to the tendon of the flexor digitorum superficialis (white arrow). The muscle belly lies at the ulnar side of the median nerve, which is slightly displaced radially (white arrowhead). • Synonyms and subtypes: A variety of accessory musculature related to ECR muscles was reported in the literature including accessory ECR brevis, ECR intermedius, and ECR accessorius muscles
2,22
• Origin: The accessory ECR brevis arises from the medial aspect of the normal ECR brevis. 23 An ECR intermedius muscle originates between the origins of the ECR longus and ECR brevis. 2 The ECR accessorius muscle is a rare accessory muscle that originates from the ECR longus • Insertion: Variable insertions of the accessory ECR brevis have been described including the base of the second metacarpal, the base of the third metacarpal, and the dorsal digital expansion of the index finger. The ECR intermedius muscle inserts onto the base of the second or third metacarpal or the abductor pollicis longus muscle.
2
The ECR accessorius inserts into the abductor pollicis longus or abductor pollicis brevis muscle • Potential symptoms: Palpable popliteal mass, mimicking a soft tissue tumor
Accessory Gastrocnemius
• Prevalence: 2.0 to 5.5% Ankle Compared with the knee joint, accessory muscles are much more frequent about the ankle joint.
1,31
Accessory Soleus • Origin: Mid-distal fibular diaphysis and the lateral aspect of the extensor digitorum longus muscle This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
• Insertion: Base of the fifth or less frequently the fourth metatarsal 1,31
• Potential symptoms: May simulate an anterolateral mass at the ankle (►Fig. 11)
31
Peroneus Quartus
• Prevalence: Variable; range: 6.6 to 26%
2,31,36
• Synonyms: Differ along with the distal insertion: peroneocalcaneus externum (insertion at the retrotrochlear eminence), peroneocuboideus (insertion at the cuboid), peroneal peroneus longus (insertion at the peroneus longus)
37
• Origin: Peroneus brevis or more rarely the peroneus longus or the posterior aspect of the fibula 1,31
• Insertion: Most often at the retrotrochlear eminence, more rarely at the cuboid, peroneus longus, or inferior retinaculum 31, 36, 37 • Potential symptoms: May simulate a retrotrochlear mass lesion clinically (►Fig. 12) or may cause local friction with the peroneus brevis and longus and predispose to instability, snapping, tenosynovitis, and longitudinal splitting of the peroneus brevis 1, 31, [38] [39] [40] [41] [42] • Differential diagnosis: The peroneus quartus should be distinguished from a low-lying peroneus brevis based on the detection of a distinct distal tendon diverging from the peroneus brevis
2,31
Flexor Digitorum Accessorius Longus
• Prevalence: 2 to 8% 2,31
• Origin: Variable; may originate from the flexor hallucis longus muscle, tibia, or fibula 31,37
• Insertion: Quadratus plantae or flexor digitorum longus tendon (►Fig. 13)
31,37
• Potential symptoms: Mass lesion at the posteromedial ankle or tarsal tunnel syndrome 37, 43 Peroneocalcaneus Internus
• Prevalence: 1 to 8%
2,31
• Origin: Lower third of the medial aspect of the fibula 1,31
• Insertion: Small tubercle on the medial aspect of the calcaneus 1,31
• Potential symptoms: Mass lesion at the posteromedial ankle, limitation of movement, posterior impingement syndrome, and flexor hallucis longus tenosynovitis 37, 44 • Differential diagnosis: Compared with the flexor digitorum accessorius longus, there is a distinct distal insertion at a small calcaneal tubercle 1, 31 Tibiocalcaneus Internus
• Prevalence: Unknown • Origin: Medial crest of the tibia 31, 37 • Insertion: Medial aspect of the calcaneus 1 to 4 cm anterior to the Achilles tendon 31, 37 • Potential symptoms: Tarsal tunnel syndrome 31,37
Conclusion
Although most accessory muscles are asymptomatic, they may mimic a soft tissue tumor or cause pain or compression of adjacent structures and become symptomatic. Thorough knowledge of the anatomy, systematic imaging analysis, and awareness of accessory muscles are the clues to correct identification. 
